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■Jiiiiiiiifiifiiiiiiiim - 

, // Declaration of a pipelined 16x16// 
W unsigned multiplier // 

IllllllllUllllllllllllimillllllllllll 



iRESOURCEDEF MULT 1 6x1 6_FULLPIPE_UNSIGNED 

:{ 

■ iiumiiiiiiiniinimuiiiiuiiini 

\ II AMultipUer // 
\ llllllllllllllllllllllllllllllllllllll 
FUNCTIONALITY MULT; 

lllllllllllllllllllllllllllllllllllll 
II The intantiation code for a // 
// specific multiplier // 
lllllllllllllllllllllllllllllllllllll 
ATTRIBUTE INSTANTIATION 
{ 

lUlllllllllllllllllllllllllllllllllHIIIIIIII 
II component_name is the specific soft IP // 
// instance that needs to be accessed // 
\ llllllllllllllllllllllllllllllllllllllllllllll 
attribute + 

"input wrap unsigned fixed[ 1 6,0] " + component_name + "_A;\n" + 
"input wrap unsigned fixed[l 6,0] " + component_name + "_B;\n" + 
"output wrap unsigned fixed[32,0] " + component_name + "_R;\n"; 



~ attribute + 



"instantiate multl6xl6_fullpipe_unsigned : " + componentjtiame + 
+ «A = " + component_name + "_A," + 
"B = " + component_name + "_B," + 
"elk = " + clock_name + + 
«clr = " + reset_name + "," + 
"R = " + component_name + "_R" + 

} 

iiiiiiiimiiiiiiiiiiiiiiiiiiiiiiHHiii 

II Whether the Soft IP core can // 
// perfonn the multiplication // 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIII 

ATTRffiUTE CAN_DO 
{ 

<MULT> 

{ 

if(inl->bitwidthO <nSc& in2->bitwidth0 < 17 8c& 
inl->is_unsignedO = true && in2->is_unsigned0 = true) 

{ 

attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 

} 

} 



: llltllllHIIIIIIIHIIIIIIIIIIIIIllHIIU 
II The Pipeline latency. Le. the // 
// number ofclock cycles after // 
// which new data can be fed to the// 
// pipelined multiplier // 
IIIIIIIIIIIIIIIIIIIIUIIII/IIIIIIIIIIIU 

ATTRIBUTE PIPE_DELAY 
{ 

<MULT> 
{ 

attribute + "1"; 

} 

} 

IIIIIIIIIIHIIIIIIIIIIIIIIIIIIIHIIIIIIII 

II Is this a Combinatorial multiplier // 

// or a Sequential multiplier. This // 

// decides if this multiplier can be // 

//chained or not // 

///////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

<MULT> 
{ 

attribute + "false"; 



iiHniiniiniiiniumiiiniimnii 

II The multiplier latency. Le. the // 
// number of clock cycles after // 
// which processing is over // 

IIIUIIIIHHIIIIIIIHIIIIIIHIIIIIIIII 

ATTRTOUTE NUM_STATES 
{ 

<MUL'I> 



'4 

{a3 , } 



attribute + "6' 



IIIIIIIIIIIIUIIIIfllllllHUIIIIHIHII 

M 

v4 If Interface access mechanism wherein // 

// we have fixed latency of 6 clock // 
//cycles with a throughput of 1 // 

inHiiiiniiiiiiiimiiiiiHiiininin 

\ ATTRTOUTE INTERFACE 
{ 

<MUL'r> 

{ 

attribute + "statel : {"; 

attribute + component_name + "_A = " + ml->nameO + " ; ^n"; 
att ribute + componMit_name + "_B = " + in2->name0 + " ; ^n"; 



'l attribute + "goto state2 ;\n"; 
■ attribute + "}"; 

attribute + "state2: {"; 

attribute + "goto states ;\n"; 

attribute + "}"; 

attribute + "states : {"; 

attribute + "goto state4 

attribute + "}"; 

attribute + "state4:{"; 
t attribute + "goto states ;\n"; 

|3 attribute + "}"; 

pj attribute + "stateS: {"; 

fM 

p attribute + "goto state6 ;\n"; 

W attribute + "}"; 

P attribute + "state6: {"; 

^1 J attribute + outl ->nameO + " = " + component_iiame + "_R ; W; 

5 attribute + "goto NEXTSTATE ;\n"; 

fU attribute + "}"; 
} 

} 



II Declare a new functionality // 
// \s4iich accumulates data // 

iiniiiiiiiimiiHiiiiiiiiiiiiiiiniiii 

FUNCTIONALITYDEF ACCUMULATE { 

INPUT a,over; 
OUTPUT q; 

ADD adder; 

DCONNECT(a,adder->inl); 

DCONNECT(adder->outl,adder->in2); 

} 

lllllllllllllllllllllllllllllllllllllllllll 

{1 Declaration of a accumulator with a // 

V variable latency /// 

milllllllllllllllimiUlllllllllllllll 

RESOURCEDEF ACCUMULATOR_VAR_LATENCY 
{ 

iiiiiiiiiiiiiiiiniiiiiiiiiiiiuiiiiii 

II An Accumulator // 
HIinilllllllllllllllllHIIIIIIIIIIII 
FUNCTIONALITY ACCUMULATE; 



iiiiiiiiiiiin'/iiffiim^^^ ~~~ ~ 

// The adder latency is variable. In // 
// that case, this marks the number // 
//ofstates in flie interface code // 

IIHIIIIIIIIIIHIIIIIIIIIIHIIIIIIIIIII 

ATTRIBUTE NUM_STATES 
{ 

attribute + "2"; 

} 

iiiiiiiiiiiiiiiiiiiiiim 

II Interface access mechanism wlierein // 
// we have variable latency // 
IIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIII 
ATTRIBUTE INTERFACE 
{ 

attribute + "statel: {"; 

attribute + "if(" + over->nameO + " = '1 ^{^n" + 
"gotoNEXTSTATE;}\n"; 
attribute + "else { " + 

"goto state2;}\n"; 
attribute + "}"; 
attribute + "state2: {"; 

attribute + q->nameO + ' '=" + q->nameO + "+" + a->nameO 
attribute +"}\n"; 

} 

} 



ill 



jiiiiiiimiiiiiiiiiifirmiiiiiim ' 

\ II Declare a new functionality // 
I U wfaidi accumulates N data // 

\iiiiiiiiiiiiiiuiiiiiimiiiiniuiinnii 



jPUNCnONAUTYDEF ACCUMULATE { 

! 



I 

j;INPUTa^; 
ipUTPUTq; 

1.3 i' 

p ■ 

H i ADD adder; 

jjj DCONNECT(a,adder->inl); 



DCONNECT(adder->outl,adder->in2); 
} 



fJ iimiiiiiiiuiuiiiniiiininiiiiiiiniii 

n 

II Declaration of a accumulator with a // 
. // variable latency /// 

limiimimiiiiiiimiiiiiimiiih 

ijRESOURCEDEF ACCUMUIATORJVARJLATENCY 

I HIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIII 

! ; // An Accumulator // 

IIIIIHIIIIIIIIIIIIIIIIIIIIHIIIIIIIII 
^ FUNCTIONAUTY ACCUMULATE; 



I 



iiiiiiiiiiiiiiiiiiHiiiiiiiiiiimiiiii 

II The adder latency is variable and // 
// is equal to N where N is an input // 
; // port of the ACCUMULATE function // 

iiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiii 

ATTRIBUTE NUM_STATES 
{ 

attribute +"1"; 

} 

llllllllllllllllllllllllllllllllllllllll 

II Interface access mechanism wherein // 

// we have variable latency // 

llllllllllllllllllllllllllllllllllllllll 

ATTRIBUTE INTERFACE 
{ 

attribute H-"statel: {"; 
attribute + "for(i = 0;i < " + 

N->nameO + "a = i + !){"; 
attribute + q->nameO + "- ' + q->nameO 

" + " + a->nameO + ";}\n"; 
attribute + "goto NEXTSTATE;\n"; 
attribute + "}\n"; 

} 
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